ABSTRACT
INTRODUCTION
he literature regarding mobile apps contains numerous evaluations of the usability of mobile apps (Nayebi, Desharnais, & Abran, 2012) (Kim, Oh, & Moon, 2013) . While considerable effort has been expended in measuring and evaluating usability, there has been far less investigation into the level of functionality available in mobile apps verses browser-based applications. The purpose of this study is to compare functionality in mobile apps with functionality in browser-based applications for the same use.
Intuitively, one would expect that the mobile version of a given software would do less than the browserbased version because of the smaller screen size, reliance on cell networks for much of the data transfer, and generally smaller available resources such as memory and processing power. But how much less functionality could the user expect? To quantify the actual functionality the researcher designed a study that compared mobile apps and the equivalent browser-based software. The comparison involved counting the number of function points for each application and grouping the results by categories to determine the level of functionality in each category as well as the aggregate comparison.
For a mobile user, there are multiple options available in accessing a given application. To illustrate, consider the popular social networking application Facebook. While a user is at their desktop computer, they could choose to access Facebook via their browser. While riding (not driving) in a car, the user might want to access Facebook via their cell phone app. Later that evening, the user might choose to use their iPad and access Facebook using either a browser or the mobile app. The organization delivering a software product must consider which of these delivery modes or paradigms best suit the product and which (one or all) should be pursued . In addition to the overall product delivery platform, an organization must also decide whether an app should be developed as a Native app and available on a specific platform such as Apple's App Store, or as a Mobile Web app which can be implemented in a mobile browser and do not require inclusion in any vendor's app delivery store (Seymour, Hussain, & Reynolds, 2014) . The Native app is developed for a specific target operating system and device and must be adapted to function on other mobile devices (Joorabchi, Mesbah, & Kruchten, 2013) . One of the complicating factors is the ability for some browser-based applications to dynamically format the presentation so that the elements on the page fit the display screen regardless of its size. This ability is called responsiveness. If a browser-based application is designed with responsive capabilities, it will adjust how information is displayed based on the size and resolution of the display screen on the device being used. As the researcher evaluated applications in the browser, the ability to adapt responsively was noted in the study and the impact of responsiveness will be discussed in the results below.
RESEARCH DESIGN
The categories for software in the study were Business, Entertainment, Food and Drink, Medical, and Social Networking. These categories are consistent with the categories on the App Store for Apple. The initial task for this study was to identify software that was available in both the mobile app format as well as the browser-based format for the given categories. Once these were selected the researcher accessed each application on an iPad for evaluation of the mobile app and on a chrome® browser for the browser-based software evaluation. The browser was set to a 100% zoom level on a monitor using landscape orientation at 1280 X 1024 resolution. In counting the function points for both apps and browser-based software, the researcher counted any link, list box, check box, radio button, input field, or other item that, when clicked or selected, would result in some action or response from the software. This included embedded features from advertisers, options to customize the display from the default, and a variety of unique selector controls found throughout the population of the study.
LIMITATIONS OF THE STUDY
There were some limitations for this study. One of the limiting factors involved the platform for evaluating the mobile apps. The researcher chose to use Apple's iPad for evaluating mobile apps and did not extend the study to other devices. While there are numerous considerations in selecting one mobile device over another (Rauch, 2011) , the iPad is among the most popular and was deemed sufficient to represent the mobile app category. Another limitation was the availability of applications that offer both a browser-based application and a mobile app for the identical purpose. The researcher identified 45 such combinations and found that many of the apps currently available in Apple's App Store have companion Websites dedicated to the purpose of promoting the app and are not set up to duplicate the functions of the app. Another factor that was used to exclude several apps was a configuration that required a user log-in and significant user preference setup for the app and Website. For example, Pinterest requires that the user create a log-in and before proceeding to the home screen asks the user to identify several areas of interest. This profile has a direct impact on the number of function points displayed in the app and in the Browser interface and the variability introduced by the number of categories chosen would have caused excessive variation in the data. So sites that required this type of user customization were not included in the study. For certain applications, such as news sites or social media applications, the initial screen contained controls that would allow the user to scroll down and display hundreds or thousands of links. In these cases the researcher used the amount of data that was available in the initial page load and did not scroll down past the data loaded on the first page load. This technique had an impact on the results for the social networking category of results and is discussed below.
RESULTS
After evaluating the data for individual categories and for the aggregate of all categories, it is evident that for the majority of applications can be described such that on average the mobile app has about a quarter of the functionality of the companion Website. The exception to this is the social networking category, where the functionality averages just over 10 percent for the mobile apps. Table 1 lists the percent of functionality for each category of applications. 
Function Points
For the population of the study, the average number of function points identified in the browser-based applications was 122 and the average number of function points in the mobile apps was 22. This clearly shows that there is much more functionality available in the browser-based applications. The functionality of the browser-based applications depended on the design of the Website and was not easily grouped by category. Sites that tended to have larger numbers of links, such as news sites and social networking sites, were at the top of the functionality list because each link to a new story or post was counted as a function point.
Social Networking
Because of the design of the study and the near unlimited ability of social networking software to provide information on either platform, the usefulness of the data in determining functionality for this category may be less than the other categories. As an example, a Twitter user could conceivably scroll through thousands of tweets on either platform with each tweet providing options to reply, retweet, mark as a favorite, or other functions on every tweet. This could either be considered a duplication of functionality (each tweet has the same functionality) or added functionality for each tweet, therefore creating extremely high levels of functionality for the software. Dunn (2012) noted that for it is common for mobile apps to provide a relatively small number of functions which are used with great frequency. Social networking mobile apps are an example of this phenomenon because the majority of the data (in the example, tweets) occur with high frequency. The researcher chose to focus on the initial screen load for social media applications on each platform and this resulted in the 10.8% assessment of the mobile app over the browser-based application.
Responsiveness
Social Networking Websites were the category with the highest proportion of responsive behavior at 75% followed by Entertainment related Websites at 47%. If the social networking applications are excluded from the dataset, the remaining categories exhibit a high level of correlation, .914 for the correlation coefficient between the percentage of sites that provide responsive behavior and the proportion of functionality from the browser-based application and the mobile app. From this correlation one could conclude that organizations that invest in responsive Website development are more likely to have increased functionality in a companion mobile app. Table 2 lists the percent of Websites in each category that exhibited responsive behavior. 
IMPLICATIONS
Users are willing to take advantage of mobile apps that provide far less functionality than the browserbased version of the same application. Considering the popularity explosion of mobile computing, the attraction and convenience of using certain software from a mobile device outweighs the increased functionality of a browserbased solution. The popularity of mobile apps is not a result of enhanced or even equivalent functionality, but because of key features that may be accessed from anywhere. Activities such as depositing a check into one's bank account, posting a picture of something to social media, and checking the weather in a user's current location or destination are all examples of some key features that draw users to mobile apps. In addition to the functionality for mobile apps, Nayebi (2012) identifies location awareness as a reason for mobile app adoption. The results of this study imply that developers should consider the most important features to the mobile user in developing mobile apps and that it is unnecessary to duplicate all of the functionality of a browser-based solution for the success of the mobile app.
